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Abstract
Background: Cross-sectional studies have reported associations between social support and health, but
prospective evidence is less conclusive. This study aims to investigate the associations of positive and negative
experiences of social support with current and future lifestyle factors, biological risk factors, self-perceived health
and mental health over a 10-year period.
Methods: Data were from 4,724 Dutch men and women aged 26-65 years who participated in the second
(1993-1997) and in the third (1998-2002) or fourth (2003-2007) study round of the Doetinchem Cohort Study. Social
support was measured at round two using the Social Experiences Checklist. Health was assessed by several
indicators such as smoking, alcohol consumption, physical activity, fruit and vegetable intake, overweight,
hypertension, hypercholesterolemia, self-perceived health and mental health. Tertiles of positive and negative
experiences of social support were analysed in association with repeated measurements of prevalence and
incidence of several health indicators using generalised estimating equations (GEE).
Results: Positive and negative experiences of social support were associated with prevalence and incidence of poor
mental health. For the lowest tertile of positive support, odds ratios were 2.74 (95% CI 2.32-3.23) for prevalent poor
mental health and 1.86 (95% CI 1.39-2.49) for incident poor mental health. For the highest tertile of negatively
experienced support, odds ratios for prevalent and incident poor mental health were 3.28 (95% CI 2.78-3.87) and 1.60
(95% CI 1.21-2.12), respectively. Low levels of positive experiences of social support were also associated with low current
intake of fruits and vegetables, but not with future intake. Negative experiences of social support were additionally
associated with current smoking, physical inactivity, overweight and poor self-perceived health. Furthermore, high levels
of negative experiences of social support were associated with future excessive alcohol consumption (OR 1.42; 95%
CI 1.10-1.84), physical inactivity (95% CI 1.28; 1.03-1.58) and poor self-perceived health (OR 1.36; 95% CI 1.01-1.82).
Conclusions: This study showed that social support might have a beneficial effect on lifestyle and health, with negative
experiences of social support affecting lifestyle and health differently from positive experiences of social support.
Background
A considerable amount of studies has been conducted to
investigate the association between social support and
health [1], including mortality [2-4], a number of chronic
diseases [2,5-7], disability [8-10], cognition [11,12] and
depressive symptoms and well-being [13-17]. Furthermore,
social support has been found to play a role in behavioural
indicators of health, such as diet and physical activity
[18,19]. Although the relationship between social support
and health is well established in cross-sectional studies,
longitudinal evidence is less conclusive. Some studies
failed to demonstrate a protective effect on changes in
health, or only found a prospective association in certain
subgroups [12,15]. In addition, different definitions and
conceptualisations of social support have been used, mak-
ing comparisons between studies difficult [20].
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between social support and health [21,22]. Supportive
social relationships may facilitate health promoting beha-
viours, such as non-smoking,n o n - e x c e s s i v ed r i n k i n g ,a
healthy diet and physical activity. Biological processes,
such as changes in cardiovascular, neuroendocrine and
immune function, mediate the relationships between these
behavioural processes and health. For instance, several stu-
dies demonstrated that a favourable level of social support
is associated with lower blood pressure during everyday
life [23,24].
Although social support is intended to be helpful, being
in relationships with others can also give rise to negative
experiences. Network ties may serve as potential sources
of stress or can set a negative example and/or promote
unhealthy behaviours. Recently, we demonstrated that
positive experiences of support were related to decreased
mortality over a 20-year period, whereas no effect on mor-
tality was found for negative experiences of support [4].
This might indicate that positive and negative perceptions
of support might have differential influences on health.
Little research has been carried out investigating both
the positive and negative aspects of social support and
their effects on health. Therefore, we explored the associa-
tion between positive and negative experiences of social
support and a variety of lifestyle and health indicators. We
investigated influences of social support on current and
future lifestyle factors, biological risk factors, poor self-
perceived health and poor mental health over a period of




Data were used from the second, third and fourth study
round of the Doetinchem Cohort Study. The Doetinchem
Cohort Study is a prospective cohort study set up to inves-
tigate the impact of lifestyle factors and biological risk
factors on aspects of health in a general adult population.
All participants are inhabitants of Doetinchem, a town in
a rural area in the eastern part of the Netherlands, with a
current population of about 56,000. More details of the
Doetinchem Cohort Study are described elsewhere [25].
Ethical approval for this study was obtained by the Medi-
cal Ethical Committee TNO, Zeist, the Netherlands. Dur-
ing the first examination round (1987-1991) 12,405 men
and women aged 20 to 59 years were examined (response
rate 62%). Since then, three subsequent examination
rounds have been completed in 1993-1997, 1998-2002,
and 2003-2007. For round 2, a random two-third of those
who were measured in round one were re-invited; 3,641
men and 4,128 women aged 26-65 years. For round 3 and
4, people who participated in the previous study round
were invited, excluding those who emigrated, actively
withdrew from the study or had died. Response rates were
79% for round 2, 75% for round 3, and 78% for round 4.
Participants received a general and a dietary questionnaire
to complete at home, and were invited to attend a medical
examination at the community health service, where blood
samples were collected, blood pressure was measured, and
anthropometric measurements were taken. During the
first study round, a number of variables of interest for pre-
sent study were not collected. Therefore, round 2 will be
considered the baseline measurement for present analyses.
Measurements
Social support
Perceived social support was measured at round 2 by the
Social Experiences Checklist [26,27]. The Social Experi-
ences Checklist reflects experiences in social relation-
ships and consists of 16 items, of which eight items
correspond to positive experiences of social support and
eight items correspond to negative experiences of social
support. The instrument was validated among middle-
aged Dutch adults by Van Oostrom et al. (1995), who
tested and confirmed two hypotheses: 1) a negative cor-
relation of neuroticism with positive experiences of social
support and a positive correlation with negative experi-
ences of social support, and 2) a positive correlation
between positively experienced social support and active
coping [27]. The reliability of the Social Experiences
Checklist was found to be moderate over a six-year per-
iod: test-retest correlation coefficient of 0.49 for both
positive and negative experiences of support [4]. Positive
experiences included items such as warmth and friendli-
ness, esteem, and help. An example of these positively
formulated experiences is: “How often did you experience
in your contacts with other people warmth and friendli-
ness?” Negative experiences included items such as lack
of understanding, belittlement, and avoidance, e.g.: “How
often did you experience in your contacts with other peo-
ple that someone belittled you?” Responses to these ques-
tions were formulated on a 4-point Likert-type scale, with
response categories: “never”, “sometimes”, “regularly”,o r
“often”. Levels of positive and negative experiences of
social support were determined by creating tertiles of the
sum scores [4].
Socio-demographic characteristics
At round 2, sex, age, ethnicity, marital status, educa-
tional level, and employment status were collected using
a general questionnaire. Marital status was assessed as
being married or not married. Educational level was
divided into three categories: low (primary school, lower
vocational education or less), medium (medium voca-
tional education, higher secondary level education) and
high (higher vocational education, university). Employ-
ment status was dichotomised into having a paid job,
yes or no.
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Smoking, alcohol consumption, fruit and vegetable intake
and physical activity were assessed by means of a ques-
tionnaire at round 2, 3 and 4. Smoking was categorised
into current, former and never smoking. Alcohol con-
sumption was dichotomised into drinking less than 2
glasses a day and drinking at least 2 glasses a day. Total
fruit and vegetable intake was assessed using a validated
semi-quantitative food-frequency questionnaire [28]. Hav-
ing a total fruit and vegetable intake less than median
intake at round 2 was categorised as “low”. Physical activ-
ity was repeatedly measured with identical questionnaires
from 1994 onwards (i.e. the second year of round 2). Data
on physical activity were collected by use of a question-
naire on physical activity developed for the EPIC study,
extended with questions on sports and other strenuous lei-
sure-time activities [29]. This questionnaire, without the
later added item on sports, was validated with a 3-day
activity diary among people aged 20-70 years [29]. The
authors demonstrated satisfactory reproducibility and rela-
tive validity of the ranking of subjects. The questionnaire
included questions on time spent walking, cycling, doing
odd jobs, gardening, asked for summer and winter sepa-
rately, and sports and occupational activities irrespective
of season. To determine the activity levels of the partici-
pants, the total time (hours/week) spent on physical activ-
ities was calculated. Being physically inactive was defined
as being active with moderate intensity (4 to 6.5 MET) for
less than 3.5 hours per week.
Biological risk factors
At each round, biological risk factors were measured.
Weight and height were measured to the nearest 0.1 kg and
0.5 cm, respectively. Participants were weighed wearing
indoor clothing, without shoes and with empty pockets.
Accordingly, 1 kg was subtracted from the measured
weights to take the clothing into account. Based on calcu-
lated body mass index (kg/m
2) respondents were allocated
to either having a normal weight (< 25 kg/m
2)o rh a v i n g
overweight (≥ 25 kg/m
2) [30]. Blood pressure was measured
twice with participants in sitting position, according to a
standardised procedure. Hypertension was defined as hav-
ing a mean systolic blood pressure of ≥ 140 mm Hg and/or
diastolic blood pressure of ≥ 90 mm Hg and/or use of anti-
hypertensive drugs [31]. Cholesterol values were deter-
mined in non-fasting blood serum, which was stored at
-20°C for a maximum of three weeks. Hypercholesterolemia
was defined as having a total cholesterol level of ≥ 6.5
mmol/L and/or use of cholesterol-lowering medication.
Self-perceived health and mental health
Self-perceived health and mental health were assessed
from 1995 onwards (i.e. the third year of round 2). Self-
perceived health was ascertained by asking: “how would
you rate your health in general?”,u s i n gaf i v e - p o i n t
scale ranging from poor to excellent. Poor self-perceived
health was defined as having moderate or poor health.
The Mental Health Index (MHI-5) was used to measure
general mental health. The index is widely used, has a
good reliability and it performs comparable to its longer
MHI counterparts [32,33]. It consists of the following
five questions “How much of the time in the previous
four weeks: have you been a very nervous person?, have
you felt so down in the dumps that nothing could cheer
you up?, have you felt calm and peaceful?, have you felt
downhearted and blue?, have you been a happy per-
son?”. The six response categories (all, most, often,
some, a little, or none of the time) were transformed
into standardised MHI-5 scores ranging from 0 (poor
mental health) to 100 (excellent mental health). Poor
mental health was determined as having a score of
below 61 [34-36].
Data analysis
Participants with complete data on all positive or nega-
tive items of the Social Experiences Checklist (n = 4,714;
94.3% for the positive items, and n = 4,741; 94.9% for the
negative items), and the socio-demographic variables (n
= 4,860; 97.2%) were included in the analysis, resulting in
an analytical sample of 4,724 participants. We used Gen-
eralised Estimating Equations (GEE) to estimate popula-
tion-averaged associations between social support and 1)
the prevalence and 2) the incidence of different lifestyle
and health indicators over 10 years of follow-up. The
GEE analyses were carried out with an exchangeable cor-
relation structure.
First, we analysed if positive and negative experiences of
social support, measured at round 2, were associated with
the occurrence of unhealthy lifestyle factors, biological risk
factors, poor self-perceived health and poor mental health
measured at round 2, 3 and 4. The advantage of using
GEE over traditional cross-sectional logistic regression
analysis here is that GEE incorporates all repeated mea-
surements of the health outcomes and accounts for the
dependency between them [37]. Second, we explored the
role of social support on changes in our health measures
by investigating if positive and negative experiences of
social support, measured at round 2, were related to the
incidence of unhealthy lifestyle, biological risk factors,
poor self-perceived health and poor mental health, mea-
sured at rounds 3 and 4. To analyse this association
between social support and incident health outcomes, a
subgroup of participants was used who did not have the
health outcome at round 2.
All GEE models included the socio-demographic char-
acteristics sex, age, educational level and marital status as
confounding factors. Time was represented in the models
by the categorical variable “study round”. Sex was consid-
ered an effect modifier, but interaction terms with posi-
tive and negative experiences of social support were not
Croezen et al. BMC Public Health 2012, 12:65
http://www.biomedcentral.com/1471-2458/12/65
Page 3 of 8statistically significant (p < 0.05). Ethnicity was not
included in the models, since only 1.1% of the partici-
pants were from a non-Dutch origin. In addition, when
analysing one of the unhealthy lifestyle factors, models
were additionally adjusted for the other lifestyle factors.
In the same manner, the models for one of the biological
factors were additionally adjusted for the other biological
factors, and models for self-perceived health were addi-
tionally adjusted for mental health and vice versa. Statis-
tical analyses of the data were carried out using version
9.1 of the SAS software program. In all analyses, P-values
< 0.05 were considered to be statistically significant.
Results
The mean age of the study population at round 2 was 45
years (standard deviation (SD): 10). Further characteris-
tics of the participants as well as baseline prevalence of
lifestyle characteristics, biological risk factors and health
indicators are described in Table 1. About half of the par-
ticipants were female (52%), 82% were married and 64%
were employed. One fifth of the participants were higher
educated. This group perceived higher levels of positive
support than the lower educated participants did. Con-
cerning lifestyle characteristics, unfavourable levels of
fruit and vegetable intake were highest in participants
who experienced the lowest levels of positive support
(55%). Although the prevalence of smoking and over-
weight considerably increased over rising levels of nega-
tive experiences of social support, the number of
hypertensive participants was lowest among those experi-
encing high levels of negative support (23%). Poor self-
perceived health and poor mental health were most pro-
found for low levels of positive support and high levels of
negative support.
Associations between experiences of social support and
the prevalence and incidence of different health indicators
over 10 years of follow-up are presented in Tables 2 and 3.
Results show a consistent effect of both positive and nega-
tive experiences of support on the prevalence and inci-
dence of poor mental health. For low levels of positive
support, the odds ratio (OR) for prevalence was 2.74 (95%
confidence interval (CI) 2.32-3.23) and the OR for inci-
dence was 1.86 (95% CI 1.39-2.49). For high levels of nega-
tive experiences of support, the ORs for prevalent and
incident poor mental health were 3.28 (95% CI 2.78-3.87)
and 1.60 (95% CI 1.21-2.12), respectively. Low levels of
positive experiences of social support were further asso-
ciated with the prevalence of low fruit and vegetable intake
(OR 1.36; 95% CI 1.20-1.53), but not with the incidence.
Negative experiences of social support on the other hand,
were associated with four other prevalent outcomes
besides mental health. High levels of negative experiences
of support were associated with prevalent smoking (OR
1.39; 95% CI 1.20-1.61), physical inactivity (OR 1.23; 95%
CI 1.08-1.41), overweight (OR 1.23; 95% CI 1.09-1.40) and
poor self-perceived health (OR 2.17; 95% CI 1.81-2.60).
The association between negative experiences of social
support and prevalent overweight was independent of life-
style (data not shown). Furthermore, high levels of nega-
tive experiences of social support were additionally
associated with the incidence of excessive alcohol con-
sumption (OR 1.42; 95% CI 1.10-1.84), physical inactivity
(OR 1.28; 95% CI 1.03-1.58) and poor self-perceived health
(OR 1.36; 95% CI 1.01-1.82). Neither positive nor negative
experiences of social support were associated with hyper-
tension or hypercholesterolemia.
Discussion
This study showed that unfavourable levels of positive and
negative experiences of social support were associated
with poor mental health and with changes from a good to
a poor mental health. Low levels of positive experiences of
social support were additionally associated with a low fruit
and vegetable intake. High levels of negative experiences
of social support on the other hand, were additionally
associated with smoking, physical inactivity, overweight
and poor self-perceived health, and with unhealthy
changes in alcohol consumption, physical activity and self-
perceived health. Neither positive nor negative experiences
of social support were associated with hypertension or
hypercholesterolemia.
Although the relationship between social support and
mental health is already well established in existing litera-
ture, results regarding other lifestyle and health outcomes
are however inconclusive [14]. Investigating the unhealthy
changes over a 10-year period enabled us to estimate the
associations between social support and the onset of dif-
ferent lifestyle and health indicators. This analytical strat-
egy was also applied by a few other studies [12,15,18,38].
Glass et al. (2006) reported that social engagement,
defined as social and productive activity, was associated
with prevalent and incident depressive symptoms, whereas
Melchior et al. (2003) found a significant association
between inadequate social support and incident self-
reported poor health in men, but not in women [15,38].
Green et al. (2008) only found significant associations
between social network characteristics and cognitive and
functional status but not decline [12]. The researchers sug-
gested that cognitive and functional decline might there-
fore be the cause rather than the consequence of social
network characteristics [12]. This might also be partly
explaining why we have found an association between
social support and current smoking and fruit and vegeta-
ble intake, but not for future smoking or intake of fruits
and vegetables. Regarding physical activity, our results
showed that negative experiences of social support related
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with the findings of Kouvonen et al. (2011) that practical
support was associated with the recommended amount of
leisure time physical activity in cross-sectional and longi-
tudinal analysis. However, they did not find a longitudinal
association concerning confiding/emotional support and
incident physical activity [18]. In our study we used posi-
tive and negative experiences of social support as separate
predictors of health. This led to the result that smoking,
physical inactivity, overweight and self-perceived health
appeared to be more affected by negative experiences of
support than by positive experiences of support. Newsom
et al. (2005), who studied the relative importance of posi-
tive and negative exchanges, found that positive exchanges
only related to well-being, whereas negative exchanges
additionally related to psychological distress [39]. This
could indicate that different mechanisms for positive and
negative experiences of support may play a role in how
they influence health.
Strengths and limitations
We studied the relationship between social support and
a variety of health outcomes. Outcomes with different
levels of subjectivity were included ranging from subjec-
tive outcomes (mental health and self-perceived health)
to less subjective outcomes (lifestyle factors) to objective
outcomes (clinically measured factors), in order to over-
come the problem of correlated measurement error.
Correlated measurement error is likely to occur when
both the exposure and the outcome measurement have
the same source of error [40]. This is particularly of
concern when both measurements have high levels of
subjectivity, like with social support and self-reported
health. Furthermore, we tried to diminish the bias
caused by correlated measurement error by using
repeated measurements to estimate the prevalence of
the outcomes. Additionally, we studied the association
with incident outcomes, hereby excluding the prevalent
cases of poor health at round 2. Nevertheless, correlated
Table 1 General, lifestyle and health characteristics by tertiles of positive and negative experiences of social support
Positive experiences of social support (n = 4,592) Negative experiences of social support (n = 4,616)
T3 (high) T2 T1 (low) T1 (low) T2 T3 (high)
(25-32) (22-24) (8-21) (8-11) (12-13) (14-32)
Sex (%)
Men 43.1 48.8 52.6 43.6 47.8 52.7
Women 56.9 51.2 47.4 56.4 52.2 47.3
Age, years (mean, SD) 44.2 (10.0) 45.4 (10.1) 46.4 (9.6) 46.3 (10.3) 45.1 (9.9) 44.7 (9.6)
Marital status (%)
Married 80.1 84.0 81.9 83.2 83.2 79.8
Unmarried 19.9 16.0 18.1 16.8 16.8 20.2
Educational level (%)
Low 48.8 50.2 58.5 55.1 48.6 52.8
Medium 28.2 28.1 25.4 24.0 29.7 28.2
High 23.0 21.7 16.1 20.8 21.7 19.0
Employment status (%)
Employed 66.8 65.8 61.6 58.9 66.7 68.4
Unemployed 33.2 34.2 38.4 41.1 33.3 31.6
Lifestyle characteristics (%)
Current smoking 30.8 28.5 29.5 25.7 28.9 34.2
Excessive alcohol consumption 22.2 22.0 22.6 20.7 23.3 23.1
Low fruit and vegetable intake 44.1 50.4 55.1 49.3 48.7 52.1
Physical inactivity 21.4 20.5 23.1 20.1 21.3 23.6
Biological factors (%)
Overweight 48.4 50.4 51.6 47.8 48.7 52.9
Hypertension 22.8 26.2 25.6 26.5 25.3 22.7
Hypercholesterolemia 15.2 14.6 16.4 15.2 15.1 15.6
Health indicators (%)
Poor self-perceived health 7.5 10.5 13.0 5.4 8.2 15.9
Poor mental health 9.2 13.3 27.5 6.4 12.6 27.9
N: Number of participants; SD: Standard deviation
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explanation for both the found association between
social support and self-perceived health or mental
h e a l t h ,a n dt h el a c ko fa s s o c iation between social sup-
port and hypertension or hypercholesterolemia. Also,
correlated measurement error could have played a role
in the association between 1) positive experiences of
social support and low fruit and vegetable intake, and 2)
negative experiences of social support and current smok-
ing. Concerning both outcomes, a statistically significant
association was found for the prevalent outcomes but not
the incident outcomes. Another limitation of this study
Table 2 Experiences of social support and prevalent lifestyle characteristics, biological factors, self-perceived health
and mental health
Positive experiences of social support Negative experiences of social support
T3 (high) T2 T1 (low) T1 (low) T2 T3 (high)
OR OR 95% CI OR 95% CI OR OR 95% CI OR 95% CI
Lifestyle characteristics
1
Current smoking 1 0.92 0.79-1.07 1.00 0.86-1.16 1 1.18 1.01-1.39 1.39 1.20-1.61
Excessive alcohol consumption 1 0.93 0.80-1.09 0.92 0.78-1.08 1 1.07 0.91-1.27 1.06 0.91-1.24
Low fruit and vegetable intake 1 1.28 1.14-1.45 1.36 1.20-1.53 1 0.94 0.83-1.06 1.00 0.89-1.12
Physical inactivity 1 0.92 0.81-1.06 1.00 0.87-1.14 1 1.18 1.03-1.36 1.23 1.08-1.41
Biological factors
2
Overweight 1 0.96 0.84-1.09 0.93 0.81-1.06 1 1.04 0.90-1.19 1.23 1.09-1.40
Hypertension 1 1.07 0.94-1.22 1.00 0.88-1.14 1 0.97 0.85-1.11 0.95 0.84-1.08
Hypercholesterolemia 1 0.90 0.77-1.04 1.03 0.89-1.19 1 1.04 0.90-1.21 1.06 0.92-1.22
Health indicators
3
Poor self-perceived health 1 1.04 0.87-1.25 1.13 0.94-1.35 1 1.49 1.21-1.82 2.17 1.81-2.60
Poor mental health 1 1.30 1.09-1.55 2.74 2.32-3.23 1 1.49 1.23-1.80 3.28 2.78-3.87
CI: confidence interval; OR: odds ratio; T: tertile
1 models included sex, age, educational level, marital status, employment status, study round, smoking, alcohol consumption, fruit and vegetable intake and
physical activity
2 models included sex, age, educational level, marital status, employment status, study round, overweight, hypertension and hypercholesterolemia
3 models included sex, age, educational level, marital status, employment status, study round, self-perceived health and mental health
Table 3 Experiences of social support and incident lifestyle characteristics, biological factors, self-perceived health and
mental health
Positive experiences of social support Negative experiences of social support
T3 (high) T2 T1 (low) T1 (low) T2 T3 (high)
OR OR 95% CI OR 95% CI OR OR 95% CI OR 95% CI
Lifestyle characteristics
1
Current smoking 1 1.11 0.73-1.68 1.31 0.86-2.00 1 1.24 0.83-1.87 1.08 0.72-1.60
Excessive alcohol consumption 1 1.04 0.79-1.35 0.99 0.75-1.31 1 1.21 0.91-1.62 1.42 1.10-1.84
Low fruit and vegetable intake 1 1.16 0.95-1.41 1.03 0.84-1.28 1 0.98 0.79-1.21 1.08 0.89-1.32
Physical inactivity 1 0.89 0.71-1.10 1.05 0.84-1.29 1 1.39 1.12-1.73 1.28 1.03-1.58
Biological factors
2
Overweight 1 0.97 0.78-1.19 1.05 0.85-1.29 1 0.82 0.66-1.01 1.05 0.86-1.27
Hypertension 1 1.04 0.89-1.22 1.08 0.92-1.27 1 0.98 0.83-1.15 1.05 0.90-1.22
Hypercholesterolemia 1 0.96 0.79-1.16 1.07 0.88-1.29 1 0.98 0.81-1.19 0.98 0.82-1.18
Health indicators
3
Poor self-perceived health 1 0.95 0.71-1.28 0.81 0.59-1.11 1 1.05 0.76-1.45 1.36 1.01-1.82
Poor mental health 1 1.17 0.87-1.58 1.86 1.39-2.49 1 0.94 0.69-1.28 1.60 1.21-2.12
CI: confidence interval; OR: odds ratio; T: tertile
1 models included sex, age, educational level, marital status, employment status, study round, smoking, alcohol consumption, fruit and vegetable intake and
physical activity
2 models included sex, age, educational level, marital status, employment status, study round, overweight, hypertension and hypercholesterolemia
3 models included sex, age, educational level, marital status, employment status, study round, self-perceived health and mental health
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approach, we cannot provide evidence that improving the
quality of social support leads to a more beneficial life-
style and improves health status. This is because we had
no information about changes in social support prior to
our measurement, and were therefore not able to investi-
gate the effects of changes in social support on lifestyle
and health.
Another strength of our study was the low number of
non-response regarding the Social Experiences Checklist.
Participants were excluded if they had one or more miss-
ing items on the Social Experiences Checklist. Because
each questionnaire was checked for item non-response at
the community health service by a trained research assis-
tant, the number of people with missing items for both
the positive and negative experiences of social support was
low (2.9%). People with missing values for the social sup-
port assessment were likely to be older, lower educated
and/or more often unemployed than the analytical sample.
However, the influence of age, educational level and
employment status on the risk estimates was not larger
than the effects of social support on the different health
indicators. Therefore, we believe that any attenuation of
the effects of social support on the different health out-
comes caused by this selection bias is minimal.
External validity
Social support as determinant of health is complex and
closely interwoven with other factors, including socio-eco-
nomic and cultural factors [41,42]. The participants
included in our study lived in a rural area and almost all of
them originated from the Netherlands. Research in other
populations and countries is needed to gain insight in the
universal impact of social support on health and health-
related factors. For the analysis in this study, the second,
third and fourth round of the Doetinchem Cohort Study
were used. Although the response rates were generally
good throughout these three subsequent rounds (79%,
75% and 78% respectively), we cannot rule out the possibi-
lity that attrition due to drop-outs or intermittent missing
data in the outcome variables might have influenced our
results. Nevertheless, this possible selection bias would
mainly affect the prevalence estimates, and much less the
estimated magnitudes of the associations [25].
Implications
The results of this study imply that both positive and
negative aspects of social support are related to some,
but not all, indicators of lifestyle and health. More
research that differentiates between positive and negative
experiences of social support is necessary to confirm our
findings, and to give insight into how they may operate
differently on health. In our analysis, we assessed social
support at a single time point. Longitudinal studies using
repeated measurements of social support are needed to
investigate the influence of changes in social support on
lifestyle and health, before any recommendations regard-
ing public health interventions can be given.
Conclusions
To conclude, favourable experiences of social support may
have a beneficial effect on lifestyle and health. Additional
longitudinal studies addressing positive and negative
experiences of social support are needed to replicate our
finding. Conclusive evidence of the associations between
positive and negative experiences of social support and
lifestyle and health would enhance tailoring future inter-
vention strategies to promote a healthy lifestyle and
improve health.
Acknowledgements
This work was supported the Netherlands Organisation for Health Research
and Development (ZonMW) [7120.0007]. The Doetinchem Cohort Study is
supported by the Ministry of Health, Welfare and Sports of the Netherlands
and the National Institute of Public Health and the Environment. The
authors thank the respondents, epidemiologists, and fieldworkers of the
Community Health Service of GGD Gelre-IJssel in Doetinchem for their
important contributions to data collection, and Anneke Blokstra of the
National Institute of Public Health and the Environment for managing the
data.
Author details
1Division of Human Nutrition, Academic collaborative centre AGORA,
Wageningen University, Bomenweg 4, Wageningen 6703 HD, the
Netherlands.
2Department for Prevention and Health Services Research,
National Institute of Public health and the Environment, Antonie van
Leeuwenhoeklaan 9, Bilthoven 3721 MA, the Netherlands.
3Academic
collaborative centre AGORA, Community Health Service GGD Gelre-IJssel,
Deventerstraat 43, Apeldoorn 7311 LV, the Netherlands.
Authors’ contributions
WMMV supervised the acquisition of data. SC, HSJP, AH, LCPGMG and PV
designed the study’s analytic strategy. SC conducted the data analysis and
drafted the article. All authors contributed to the interpretation of the data,
and reviewed and revised the article. All authors read and approved the
final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 25 August 2011 Accepted: 21 January 2012
Published: 21 January 2012
References
1. Berkman LF, Glass TA: Social integration, social networks, social support
and health. In Social Epidemiology. Edited by: Berkman LF, Kawachi I. New
York: Oxford University Press; 2000:137-173.
2. Kawachi I, Colditz GA, Ascherio A, Rimm EB, Giovannucci E, Stampfer MJ,
Willett WC: A prospective study of social networks in relation to total
mortality and cardiovascular disease in men in the USA. J Epidemiol
Community Health 1996, 50(3):245-251.
3. Penninx BWJH, van Tilburg T, Kriegsman DMW, Deeg DJH, Boeke AJP, van
Eijk JTM: Effects of social support and personal coping resources on
mortality in older age: the longitudinal aging study Amsterdam. Am J
Epidemiol 1997, 146(6):510-519.
4. Croezen S, Haveman-Nies A, Picavet HSJ, Smid EA, de Groot CPGM, van ‘t
Veer P, Verschuren WMM: Positive and negative Experiences of social
support and long-term mortality among middle-aged Dutch people. Am
J Epidemiol 2010, 172(2):173-179.
Croezen et al. BMC Public Health 2012, 12:65
http://www.biomedcentral.com/1471-2458/12/65
Page 7 of 85. Barth JP, Schneider SBS, von Kanel RMD: Lack of social support in the
Etiology and the Prognosis of coronary heart disease: a systematic
review and meta-analysis. Psychosom Med 2010, 72(3):229-238.
6. Cohen SD, Sharma T, Acquaviva K, Peterson RA, Patel SS, Kimmel PL: Social
support and chronic kidney disease: an update. Adv Chronic Kidney Dis
2007, 14(4):335-344.
7. Nausheen B, Gidron Y, Peveler R, Moss-Morris R: Social support and cancer
progression: a systematic review. J Psychosom Res 2009, 67(5):403-415.
8. Mendes de Leon CF, Glass TA, Beckett LA, Seeman TE, Evans DA,
Berkman LF: Social networks and disability transitions across eight
intervals of yearly data in the New Haven EPESE. J Gerontol B Psychol Sci
Soc Sci 1999, 54(3):S162-172.
9. Mendes de Leon CF, Gold DT, Glass TA, Kaplan L, George LK: Disability as a
function of social networks and support in elderly African Americans
and Whites: the Duke EPESE 1986-1992. J Gerontol B Psychol Sci Soc Sci
2001, 56(3):S179-190.
10. Avlund K, Lund R, Holstein BE, Due P: Social relations as determinant of
onset of disability in aging. Arch Gerontol Geriatr 2004, 38(1):85-99.
11. Fratiglioni L, Wang H-X, Ericsson K, Maytan M, Winblad B: Influence of
social network on occurrence of dementia: a community-based
longitudinal study. Lancet 2000, 355(9212):1315-1319.
12. Green AF, Rebok G, Lyketsos CG: Influence of social network
characteristics on cognition and functional status with aging. Int J Geriatr
Psychiatry 2008, 23(9):972-978.
13. Oxman TE, Berkman LF, Kasl S, Freeman DH Jr, Barrett J: Social support and
depressive symptoms in the elderly. Am J Epidemiol 1992, 135(4):356-368.
14. Kawachi I, Berkman LF: Social ties and mental health. J Urban Health 2001,
78(3):458-467.
15. Melchior M, Berkman LF, Niedhammer I, Chea M, Goldberg M: Social
relations and self-reported health: a prospective analysis of the French
Gazel cohort. Soc Sci Med 2003, 56(8):1817-1830.
16. López García E, Banegas JR, Graciani Pérez-Regadera A, Cabrera RH,
Rodríguez-Artalejo F: Social network and health-related quality of life in
older adults: a population-based study in Spain. Qual Life Res 2005,
14(2):511-520.
17. Grav S, Hellzèn O, Romild U, Stordal E: Association between social support
and depression in the general population: the HUNT study, a cross-
sectional survey. J Clin Nurs 2012, 21(1-2):111-120.
18. Kouvonen A, De Vogli R, Stafford M, Shipley MJ, Marmot MG, Cox T,
Vahtera J, Väänänen A, Heponiemi T, Singh-Manoux A, et al: Social support
and the likelihood of maintaining and improving levels of physical
activity: the Whitehall II Study. Eur J Public Health 2011, doi:10.1093/
eurpub/ckr091.
19. Tamers SL, Beresford SAA, Cheadle AD, Zheng Y, Bishop SK, Thompson B:
The association between worksite social support, diet, physical activity
and body mass index. Prev Med 2011, 53(1-2):53-56.
20. Gottlieb BH, Bergen AE: Social support concepts and measures. J Psycho
Res 2010, 69(5):511-520.
21. Uchino BN: Social support and health: a review of physiological
processes potentially underlying links to disease outcomes. J Behav Med
2006, 29(4):377-387.
22. Mezuk B, Diez Roux AV, Seeman T: Evaluating the buffering vs. direct
effects hypotheses of emotional social support on inflammatory
markers: the Multi-Ethnic study of Atherosclerosis. Brain Behav Immun
2010, 24(8):1294-1300.
23. Spitzer SB, Llabre MM, Ironson GH, Gellman MD, Schneiderman N: The
influence of social situations on ambulatory blood pressure. Psycho Med
1992, 54(1):79-86.
24. Steptoe A: Stress, social support and cardiovascular activity over the
working day. Int J Psychophysiol 2000, 37(3):299-308.
25. Verschuren WMM, Blokstra A, Picavet HSJ, Smit HA: Cohort profile: the
Doetinchem Cohort study. Int J Epidemiol 2008, 37(6):1236-1241.
26. Tempelaar R, De Haes J, De Ruiter J, Bakker D, Van Den Heuvel W, Van
Nieuwenhuijzen M: The social experiences of cancer patients under
treatment: a comparative study. Soc Sci Med 1989, 29(5):635-642.
27. van Oostrom M, Tijhuis M, de Haes J, Tempelaar R, Kromhout D: A
measurement of social support in epidemiological research: the social
experiences checklist tested in a general population in The Netherlands.
J Epidemiol Community Health 1995, 49(5):518-524.
28. Ocké MC, Bueno-de-Mesquita HB, Goddijn HE, Jansen A, Pols MA, van
Staveren WA, Kromhout D: The Dutch EPIC food frequency questionnaire.
I. Description of the questionnaire, and relative validity and
reproducibility for food groups. Int J Epidemiol 1997, 26(suppl_1):S37-48.
29. Pols MA, Peeters PH, Ocke MC, Slimani N, Bueno-de-Mesquita HB,
Collette HJ: Estimation of reproducibility and relative validity of the
questions included in the EPIC Physical Activity Questionnaire. Int J
Epidemiol 1997, 26(suppl_1):S181-189.
30. WHO: Physical status: the use and interpretation of anthropometry Geneva:
World Health Organization; 1995.
31. WHO: Hypertension prevalence and the status of awareness, treatment,
and control in the United States. Final report of the Subcommittee on
Definition and Prevalence of the 1984 Joint National Committee.
Hypertension 1985, 7(3):457-468.
32. Berwick DM, Murphy JM, Goldman PA, Ware JEJ, Barsky AJ, Weinstein MC:
Performance of a Five-Item Mental Health Screening Test. Med Care
1991, 29(2):169-176.
33. Rumpf H-J, Meyer C, Hapke U, John U: Screening for mental health:
validity of the MHI-5 using DSM-IV Axis I psychiatric disorders as gold
standard. Psychiatry Res 2001, 105(3):243-253.
34. Perenboom R, Oudshoorn K, van Herten L, Hoeymans N, Bijl R: Life-
expectancy in good mental health: establishing cut-offs for the MHI-5
and GHQ-12 (in Dutch). Leiden: TNO; 2000.
35. Hoeymans N, Garssen AA, Westert GP, Verhaak PF: Measuring mental
health of the Dutch population: a comparison of the GHQ-12 and the
MHI-5. Health Qual Life Outcomes 2004, 2:23.
36. Friedman B, Heisel M, Delavan R: Validity of the SF-36 five-item mental
health index for major depression in functionally impaired, community-
dwelling elderly patients. J Am Geriatr Soc 2005, 53(11):1978-1985.
37. Twisk JWR: Applied longitudinal data analysis for epidemiology: a
practical guide. Cambridge: Cambridge University Press; 2003, 120-144.
38. Glass TA, Mendes De Leon CF, Bassuk SS, Berkman LF: Social engagement
and depressive symptoms in late life: longitudinal findings. J Aging
Health 2006, 18(4):604-628.
39. Newsom JT, Rook KS, Nishishiba M, Sorkin DH, Mahan TL: Understanding
the relative importance of positive and negative social exchanges:
examining specific domains and appraisals. J Gerontol B Psychol Sci Soc
Sci 2005, 60(6):P304-P312.
40. Lash TL, Fink AK: Re: “Neighborhood environment and loss of physical
function in older adults: evidence from the Alameda County Study”. Am
J Epidemiol 2003, 157(5):472-473.
41. Dressler WW, Balieiro MC, Dos Santos JE: The cultural construction of
social support in Brazil: associations with health outcomes. Cult Med
Psychiatry 1997, 21(3):303-335.
42. Dressler W, Balieiro M, Ribeiro R, Santos J: Cultural consonance and
psychological distress: examining the associations in multiple cultural
domains. Cult Med Psychiatry 2007, 31(2):195-224.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/12/65/prepub
doi:10.1186/1471-2458-12-65
Cite this article as: Croezen et al.: Do positive or negative experiences
of social support relate to current and future health? Results from the
Doetinchem Cohort Study. BMC Public Health 2012 12:65.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Croezen et al. BMC Public Health 2012, 12:65
http://www.biomedcentral.com/1471-2458/12/65
Page 8 of 8